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(54) INPUT PACKET PROCESSING SYSTEM FOR PACKET SWITCH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent MPLS packets 
executed through a plurality of number of times of hop 
processing in an LSR from affecting a processing start time 
of packet reaching later. 

SOLUTION: The packet switch is provided with a pipeline PI 
that discriminates an operation to be executed among swap, 
push and pop operations on the basis of contents of a shim 
header of an MPLS packet and information set in advance, 
and that acquires information required for the execution and 
acquires output path information in a way of a flow process. 
A header controller 7 sequentially inputs a head shim header 
of each packet received from a plurality of channels 2 to the 
pipeline PI and applies an actual operation to the head shim 
header of each packet on the basis of the obtained 
information. When a shim header newly comes to the head as 
a result of a pop operation, input processing of the shim 
header is again repeated to the pipeline PI. That is, the pop 
processing of the MPLS packet is not conducted by batch 
system but conducted while looping the pipeline. 
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1 

^^MznLxmm--<^^v^<r>mm^^m\^ 
x^(r>iStv^<Dms.\z&mis.mm^Tmr^ izmzmir^ 

t, 10 

■f^-(y\zm^\zX:h\.. »e.nfci»«fcar:?iiT#/'< 

tc« a^y-fm^Oif^^. m\^<^m\Zfs.-:>t^^y^f)'i^ 

y VtS.^m\z^^-):bX^/^^y h^W^^. 

« 1 mm<on^y h^mk\z^\^z,x^n'try hvmio 
nkx:hmmmnt^m^yi^'¥(ny^ji^ii^'^t)-^rc so 
nmco^wmm^^-iz^^mL-xmrnL. mmm2<D7— 
:k.m.^9—-:^)v^^m-r^rzmzm^-^. mmi^A^^^^ 

T(4^-*^*3-&fc^)»**5IB2^t^^7^-y;i'^t^^ 
•r-5fc66<Z)^-tLTfflVi. k- i;*: (k«l*^enS 

LT, k;^<:4J-fiJ«^^^-«Tfi:=^^-a:bxfflv>eti, 

SC. so 
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[is*«5] ^ikmm\z^^:K^y^>ifmmmn 

umi^yytil^-o^i-zfa v^)V<r)n^y h-jcf+ira^ 
tlfcm 1 ^y^^^ffiv^Mzm-^^^xm 1 yp hzi;KD 

=^ > pJtg^^ 2's-yy^J^^m2:/Dh3 

;KD/'?'y>;/ Mr#»D$nfc^2'\';/^'tf©7'^;nca-:J 

f^i^y^roi^^a^xfmmzwL'^-^ntzmmz^'^ 

«s ^ * »c a & jR#-r ^ «ia 
nf^HMicfrti. iaia7;*--7>;/ h■c^!!laie**^a:'3■r 
•5^2/'?'f :/9<>i, 

n.WL<r>mm*i^'iXiJ-&n^n'ry hc^T'u ha;P<£*iJBf 
L. Igl T'a hnjwo/l^r-y hT*n«, mmi)^ibX-h 

y^lf^OilS*, Sr K5tSJC;S: -3 feel's -yrJ^^i^SE-r 

s/i-^^/ h\t^<Dis\\^<9tm\zis.-onL^y ^^^mmi 
T^^'f >tcA:'3-r5ePi*>e.Mas:s«i«0jgu> 

^2:;^D hayKD/iy-;/ hTdsnti. lil«ad^e.A:^^n 

'ry Y'Stmk\z^\-iybX-hn'Ty V%M)i^, 
mim.^\ fl9fa^l:/D hnJPWM^rs; h;*tMPL 

s/i^Ti/h. itrfE^i'V5'^*«->^'\>v3^-e»D. «rfE 

■y^'^U P'\>yy*5J:aJTCP/UDP'\-;/5'-efe^tt 
*«5fB«<Dyidry h35Slftt3llC*5t;t^A;^/iy>y V%M 

[0 0 0 1] 

^r-> h^^m\zi2t,^xmmi)^iE>xiT^ntzn^y y-fjm 
mti—\^^mcx7s^ y^\zm:h^ni>^x<DmM\izm 

[0 0 0 2] 



fc«?)«)jlft::^iCfiMP L S (Multi Protocol Label Sw 
i t c h i ng) ^^^f & . 

[0 0 0 3] MPLS:^SCOa*l5tt. ri999# 
12,^, T-r-'T— ••1' r— • aSxL-'Jr— ->3 >X 

•T^>?>> Ig3 7#. ^12#, 3 6~6 8H(IEEE 
COMMUNICATIONS MAGAZINE. VOL.37. NO. 12. DECEMBER. 
1999. pp. 36-68) IdEfEStlTVi-S. 

[0 0 0 4] MPLS«, 0 3 (A) [Z^T J: V tt^ :t 
-V5/ hSrlfr> I P/l-^y hS. ms (B) iZmt^v 

^^yyfp\Z\t. 03 (C) ics^TJc'Sic;^-^^^ 

HyhO&^'&j^-D^.iiiZj:*). 1 0 OTSmoiXi]/-^^ 
h*»S'JT«^:i*<T#S. Sfc. MPLS/t^ryh 

0 3 (D) ics^-r«fcpici«Sc<75->A'sryy€r^jin-r 
^cii\z^^^mm^^t^z.tf>^-x^^. 

Xi^y=¥>iftV^^. LSRttabel Switch Router) 
tt, LSRlCfiJ^PLfeMPLS/X'Sry KI::?tL5'<;i'* 

m)V—$'^zn'ry h^umrr^, 

[0 0 0 5] $e.lCA^>y «»lJ;^lf I ETF<DRF 

c 1 6 6 n?a3e*tifcPPP/'«^ry K-t?A:/-fe;Kl:;S 

■a-TlHlilSlCitS«StlSo P P P« I P/l-^'^ HfcMP 
LS/l^ry hfc3|.S;c:i:*tBl|ET. P P P/I^r-^ h 

MPLS/l^r-y h;fe©j&^*K»JT*. LSRfC5'< 
;H»^^S:5e-rsft'J^«#«MPLS/1'^-v KTttTS: 
<, I P/lir-;/ h±CDTCPS: h7>X^— h«<i:bX 
^ffiU^LDP (Label Distribation Protocol) «^ 

[0 0 0 6] LSRtc«3as*^*#ftL, -^-n^m > 

ifV7.X.y'Jl.SR, 3TLSR, -f iT'WXX y v'L S 
Ri:l*tftl-5. -f >i'^XX-/5?LSR»i, mmt^ibX 

■h^ntzlPn^vh^. I P's-^^l'CDV— XT Hl^ 
X-^, T^Xx-f ^— ->3 >T Hl^XfcSo*^, a&e.A^i; 

FEC (Forwarding Equivalence Class) \Zi^Wi.'ir^t. 
W^. 'r>yL'XXu/>'L SRtt, rOFECtr4)-|l$ 
titzl Vn^y h»lC«L. MPLSft»«BfS:fft». 
iJJ>ST*n«MPLS/1^>;/ hftLT. PST-SLSR 
'viEgl-r-S. nTLSRtt, MPLSA^r-y hroifSt* 

tpoi'y^jva^^m-fmA.^) !em. n>rv v\zmtz.is.=^ 
3co^< (#-yyiiif«n?>) jas^ffi'^, ^etssnfc 
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ViT I pny-y hYtL, I p;i/-5^-< >irirJ:oT/'«y 

[0 0 0 7] LSROMPLS/'^^r.y h«lS#Jltt, ^ 

■r!lI«SA:/j'f ^^'^x— XlCMPLS/'^yy h*iiij*r 
•Si:, A:^/1'!r<y NWi^A'Xy^tpW^^;!'*:*^-,!: t 
TI LMdncoming Label Map) i: Win -5 5^— y;!'*^ 
MfS. I LMOrt^ttjJt'f ^^'TftO, NHLFE(N 
ext Hop Label Forwarding Entry) tPI'tStl-a, a&-5A 

d^e./t^r^' hS:«|gLSR^I P;U-3^lCSI^t-S, S 
fc. -f^i^UXX^yi^LSRTt*. FECIC^I-S^nfc 
I PZ-^yi/ h»-CMPLSft<Z)iJ5'SO»-5t)®«, NH 

LFESr#ssbfc^7'^;v^^>>->:i-r-5o cnc. I L 

MiNHL FESrffiV^SSlf^tXMbTl*, lETFWH 
^7htt« (MPL S(07-^7^i7^-\'S:SSLTt> 

[0 0 0 8] c:;iT, 35!«tSt*fctt>iw-^»|iE#»*S 
-e32S4«*fc«Jl'-^*«fi!tf a«v El 

4Gb p s (Giga Bit Per Sec)0!>ili^, ^ 
SlU— h*«2. 4Gbp s(7)|5|iB;^e.«lIlliS, 155 
Mb p s (Mega Bit Per Sec)0!51iSi7S:^{i 1 6lHli!aiR^ 
30 nJ«g-C3&«. dd-C. MPLS«|51i(gri:tC7'<;i'^W 

J:oTllliB*«SJa:tlffRi;7 

SiJ-rSitii6{c, (H!i^*-H±-C2 0 h'>> h®7^;HCA 

ltt®!i]i»*-H{ci 6!5iit9*iK«-r««^Ctt, IL 

M«#Ba^-iLT2 4 t*>y h*^!£J^(C>i^, 1 

[0 0 0 9] S«(D^H-lC*3ViTtt^^:U»ftiJ 

m.. mm<r>nmimE<nm^'c. i e o o:^«t)«iisij 

40 ^^mmz^mt^:it.\-i.mm.-^^K). ^mr^xiin 

'ryV<Dm.M=^^Um.t^Z.}itiifit>n^. MPLSfc 

^.m-simumzmmt^ z. 

[0 0 10] itsc<DiHiiis*-HSfi-cffifflBimasij^ 

<0|i:^&6 4 0 0 OOt-r-St. I LMWS-X^h'J^^jt 
>i'«2n'f h (16f<;/H) <t/J:-5. CJl 
•C, ±IE2 4tfy ^€:>^^^lJ'v7i'•feX■r*fc^^>©TF 
^X^l-r^ I LM(D||S«:ff 5 t> UOStt 
3 2 ^^A-f b*^b, *ISlC^ffl-r-5li«ttt 

50 1 2 8^Pm h (6 4 0 0 0 X 2m h) 
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CO 0 1 1} :L(D^oux:h7^)v<Dm%mm^^m-r 

-5«6*ftti|S*<. !|#«¥8- 5 10 10 2^^« r/l^ry 

(1) ^-«»i^*J:t^^=ia5ii-©9'<;k (2) 
^-a54i-CD*©5'?;k (3) m^U^<D^<D^ 

«±IE (2) W^:— HT*-5A:'3 7'<;1/*^^— SP^)^*^?) 

[0 0 12]—*, I LM. NHLFE«#Mbfci!S 

■?-C9LSR«-l'^^U-XX-yv'LSRT$. 

fi^e>. MPL S/liry hO**©«-&»wtt, t)^— «I 
LMtNHL F ES:#BgbT7'<;^m3a«:fT5!^^S*** 

<vh«. 2EI©7i?-yy*«56^bTViJS:ti^i;0"b, /"^^r 

y h«aaiiHi»©^asffli6)iMd^%^-rs. a-o-z. 2 

lHUJ^±©:}^5/>^*^*ig^fns/1^r-y hS:#»:S«L.fc« 

[0 0 13] cin*T-i5i9gLT#ytjio, ls 

I PA-^-y h«ia*t!e5.ST?*D, MPLStIP©M:& 
[0 0 14] 

[5BMA««l*b<kai:-r«l!Si|] *5£W©BW«. iSlk 

iH]©3}^-y:/^aa*i5i*g^ns/t^r-y Nd^, ^7!i^e>iij*b 



m% 2001-251351 
6 

[0 0 15] 2|Efl?8©S'J©SW«, pC^r'J&^I^WlC^B 
■5. 

[0 0 16] *5IM©(a©iWtt, MPLSt I P©W 

tl {C ^ •S o 
[0 0 17] 

[Bis*«?*-r-5fc«e>©¥a] Mi©ffiw«. isscPis 

)\,(r>n^vV (MPL S/'?ir-y h) tc#i]p$nfc's>yy 
(v'A'Sy^) *©^'<;HCScftiTlESi«!ia*fT'5/1 
^ry hJJftfttSC^t^T. l/'^^ry Mc*fr«>«SIC|B]©7p 
•yT'Sf^* lStC*i:*T«M-rs©T«;S:<, 1 HI© 

it^v':r^mmit^t.. -aA-'^--^ hSr^awsiw© 

g:Pi'sMUfc©-fe. St; I LMtft5g*^^./1^r<y h^aa* 
j^f^ ©as * *«J »f U T-t ©i*f^© IgM ic ;^«^ 

*3(»t- -5 <t*fct±j;»3:^K««*®#-r-5«aasssnf^ 

>y h©5feS^-y5'<£l(rlEA'ry5'r>tcli;!»:(CA:'jU, 
»e>nfc1tffi|-a-:JtiT^/1^r.y l-©5fe®^-yy(C*tL 
T*IS©i*f^^j|JS-r-5<»:*5(C, Jt?>y:;^}^f^©i^*. fr 

[0 0 18] m2©56Wtt, «l©fEW»C*3(r>T, 

;v t A:^ iHi»## Siia*-^t)-«i-feifts§=^^- *-<Het Ji© 
5fctbTaf©afS©«lf^*ff 5*^«:fEiBbfcm 1 ©5=—::^ 

Jl/ (NHLFE) S?rfla^l©5^— >^;i'©g[SX>h 
U©#-f >^i&tfe|g-r •Sfci6©^2©7=— (IL 
M) tSr^tr's^/^maffi5"-:/;i'S:#fl8bT, MfE«l 
f^©*«6CiSJS;5:ft«*Uit»-r««^«:Wb, fi.^. «r 

bT*trfE^2©5^-:/;i/^«^i§-rs¥SS:*u. 
ttfrC«i5g=^^-* 1 n:;*:*T© nffl©iJ-Sim*=^ 

-t-^i-SiJLTffifflU, MfS^2©5^-y;i.«i^*:tfe§g5" 
-r/;!/*^ e. n ^t^^^5^-:/;i/^T-©1S^©^^T— ^'^u 

»e>tisi^*«. 2;fctfe§g5"-:^;v*«i^-rs/i:*©fii 
©±te^-tLT, 2:;^^i-SiJttm=^^-ttT^4+- 

it%<D^mm 2 ;*:«ifg5^-:/;u?&tjimr«fc«e)©^-t 

bTfflVi, k-1^ (k«l*>^n^T©Sia:) 
«fe5g'r*fcS«>©tft5S=*^-©±te^-tbT, k*ii-f«tfe 
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[0 0 1 9] ^3(Z)5!g3«, I psaaffl/'^'f TT'^-f >. 

MPLS^aa/l-f ^^^OSAfflL, A:'3Snfc/"?'^-y 

St I POM:^OMSSiK^TS, *<*:MtCtt. HScPg 
yy) ^m^mi-/uhO)V03/^^yh (MPLSZ-^^r 

»S»CJ:«X^'y^^>i^«>«*«^or|g;*^2'Sy5^ (I 
P'\!y5i'*J:rXTCP/UDP'\>yy) €:}^tD^2yD 

D h n JHC J: S h{t®(65.lH!£**IWf bT-€-©«lf^ 

\t't(Dmy^<ifcm\ZfS.-ot:i^yy^Winf^ 1 /I'f >^5'f 
>lcA:^-r-5©|ii*^e>fflS*W«liflDigb, fH2-:fah 

h<75'\>yiS^=£tf|fam2/'?-f y'^'f>(C)M^ttA:'3b. # 
CO 0 2 0] 

i^mo:>^m(Dmm] 'A\z^mm(^mm<Dmm<Dmi,z'D 

[0 0 2 13 01*#Bgt--5i:. *5!M®I^S6cD}gffilC 
iK*-H3«, MlRl#JSgi:PPP/'?'>-y htCiOfflS 5fl 
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Sitt*n-5lfi»:©lili^2SriR«b, I P/1'>--y hJW— 7^ 
-Oi^jaa^ I PAy-;/ hOMPLS{kJaa*3=};tXMP 

(foiHii»*-Hof©lH]ilSlcffi:'3-r«55^) & 

mtz/-^^yh^tiiijr^{i&mmmimtimxx\,^^. * 

y hitiiii:fj^mmzm':3^7.-( y^yifiSM^n^^. 

K^-rsiHii^s*-K3ca:'j-r-5t*ffi*fit^Tt,is, 

*3, LSR Itt'f a7, -f iJ^l/XOD^TOTL 

SR«flE**rb. «»JAtf]^JSlHliB*-H3roiK«lHl«tt 
'r>^UXLSRffl. ^-SlHli^tJaftcD I P^P-T^-f > 

«i p;p-5'tbTt)i!if^-r-5. 

[0 0 2 21 0 2ttEII8*-H3C*JltSi51iB35i?,©A 

mm^^X-h^ntz/'^^y N*^x-f •y5^4tcttl:^ 

■hmt. A'y7TP>hP-7 5. A*<y7r;»^^:'J 6, 

9, ^^f?— T^-oyx^i^^ 1 0. CPUll. 

>^^m^=^^) I 2. NHLFEt^^aCl 3. NHLF 
Et&iWpC^iJ 1 4. 'Si/^'^t&ilfi;*^:'; 1 5. YECi^ 

sasie. ^-yx^s^^i 7, t— ygpis* 

•&^T*30. ILM^fe^gPS. NHL FEtft3S95l 3*3 

j;cX9^;i/«aagP9 p L siaaffl©A-i* y^-f > p 
i*i»fiX;^n. FECiJ-sasie. }V-7-^>y:^>'J 
>i7. V— i?fa5i 8*$j:tX5'^;i/fflaa59-ei p;p— 

T"^' >i^ffl55^t?MPLS<t*'JBfffl«)''W>^5'f >P2;&« 
[0 0 2 31 CPUl ltt:t'^W'-^^e»»f^7'P N 

u)v\z^'DTni^ixtcmmL^^t.\zhx. muij—Yz 

2, NHL FE»iW;<^:'J 1 4, '\>;/y^*Sifi^^^:U 1 
5, FEC4i^S851 6*>J:tK;i/— >^x>v>l 7 

iCij^S/fea'-^'^^^-rs. ^y^m^m^^^^) 1 5(7) 

&x>hU(ctt. x-f v5^4T'<seffl^n^tH:^:^l&tS^ 
t y h fC 7' >y :x -r -> A i: d^^iW ^ 
ne. NHLFE»i!fi;)t^ U 1 4JC«, ^'^Jl'Slf^fS 
X'7>yy-r-5^9^;i'. -/yiy:3.-r^iyJ^-^yy 
fi, 'siy^^^^iS^^^ U 1 5^£rTi7-tX-rslSC0T H^' 
hUJCj$ONHLFE*tt&iW$nS. slt'f ^^'l&iW/^ 
U12(C«, NHL FE®X> h U'vCO^'f >^*ffii$ 
•r-5. I LM:*5|&iW5ns. FECiJ-SaSl 6(C«, FE 

n, Sfc^P-T--^ >i^X>v'> 1 7 {C«;i^-5^-c >y7=- 
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[0 0 2 4] A*:y:7Tl3>ND— ^5«1fiStlHl*a27&^e) 

m\z. mm^^x:h^n^/'^^y ho^y^mm (ip 

ZflP^yy. TCP/ UDP^^y^^^ffi-T) /'^^r 

D- 5 :7 r ^ U 6 rt«5cD*^fflffl«*Wa b 

«m«'&t*lC^-/i$^<^^*3t«"r^SSfr^, MPLS^ 
^)VmM^fz\tl P)V—'r^>if. I P/^y^y K^MP 

vl ^ IC ^ « 

[0 0 2 5] ^yyzi>hti—'^ 7\t/t^y hOi'^yif 

mm'^x:tjmmm^^ I LM^mms . FEc^i-siasi 
ymmm 7*7 '^^I'^assp 9 e> aai tifc^ m p l 

Koesife^fefT^o •7^«7-7'^ >i^x>-:^> 1 OH 

[0 0 2 6] I LM«^^g^5 8^i'\•yy^»«^fc^:lC:l?■1• 
>^'t&iW;**'J 1 2±© I LMSrlft^L. NHLFEtfe 

mmi 3-c^mm^n^-^-i>^'S:m^. NHLFEiftsg 

try hCDX'7y:?'j!!ia«fT5. 
[0 0 2 7] FEC^i-SSPl 6«. hSr I P^T 

CPO'S'y:5^1tffi<Oiffi.-C&-5FEC (Forwarding Equiv 
alence Classes) Jr^i-SbT, n^y h^UP L SitT 

F E C^^^gP 1 6 (Df&^iDV-T'^ >i/X>v?> 1 7 CO 

[0 0 2 81 7^)mmtX>9\t^y^^mm^'E0 1 5 

cOX-f >y5^>^^i»S{S#T> jess's •vy=i>hP-7 
7 irjl»i-rs, 

[0 0 2 9] «»lHl«2*^SS«-r«/"«y-;; 

-^y h*0 3C^-r. *fS«cne./t'5r-;/ httPPP/"^ 
hl'^T'-feJMt^tlTli-S. S3 (A) lilPZ-^y 
yhS^T. (B) ttMPLSA-^'^ h*^-r. (C) 
« (B) <Z)->A'\.y^^©ff!|ffl4*-r. (D) \t7^)V:x. 
i'y^>if^nx\/'^^MPLSn^y h<Dm^^-^o 

[0 0 3 0] 'A\z, :^^m<omt&<Dmt&oiJ:it)mv\fm 

^t^Ofbf^SrlttWrS. so 
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[0 0 3 1] E2«r#BS-r^i:. ^SfclHiB 2 75^ A'-;/ 7 
(^#if fi***!^**^ \zit. A* >y r 3 > h p - 7 5 T 

(D^mzz^A'^yyiflMisa^n^o-v. $>^in^ctb/^tr 
^?c^*3-a-T^ttTS€r)^tf. mmiz. ^KA^r-yh/^• 

T3> 5(*gg|5(CfiSjt$n-5. ClWi^-, Ay>y 

[0 0 3 2] Xfiz-^try hlz^»^^yym»<r>^mi!fi 
A-y:7TP>hn — 95««J^LT(^ifcA 
>y7rC55feffl7HU-7., ^y^m^ (IPA^>yNC0^ 
-&«> I P'S-y^taJcyiTCP/ UDP'\-y;J', MPL 

TCP/ uDP's>y^&*t-r) . xiimmmn. a 
-yiizmm-r^o '\>y^3>FP-7 7icjii«-r-57' 

7tt, §m'f^-:/-'l'«^«A<yr77a>hD-5 5C 
2imbT*J»?, A'y7T3> 5 ttCKD-f^^-r'^ 

[0 0 3 3] A^r»/ h©§«:feJ;Z/Ay7r ;*^:U S'v 
0«^jX^5».*tjS|7-r'5i:, A>y7r3>hD-5 5ttA 

&lS«#S:'S>yyn> hD-^ 7'Ng|m-r-5<i:*lC, 7 
*"7— 7*-<>i^X>>?> 1 0C->— ^r>X##*>J:(:KA 
y-y h*i^;W^tlTt>^A--y7T;<^:'J 6+©T h'l/X 
*)l»l-rs. A-y:7rP>hP — ?5tt'\-yyt»^;5;f 
®ejt*^SSl7T-5i, -5-©F«3a5tC>'-y>7.#^<hA-y 
7r;^^:U 6ICfil#StlTt»«Aer.y h(DA5/7TT H 

^x*«#-r^o Gm.mK)^:xiy!7a:)m^Am'^T$>n 
[0 0 3 4] mmmi^^m^^mLtz^yirzi>ho- 

5 7 HA-y 7 r P > h P- ^ 5 ^SmbfcAy -y h <D 

*ntfigi;< FEc^i-sfflii 6 t;p-7-^>>/x>-:?> 

17JCjt-ro CCTS^gPS. 16. 17*^^'s-yyP> 

7 \z\i^m-( ^-■:/)\'m^\z^i,mmmmm 



u 

Hp— 7 5 3&i^§^Ufc1S« (04) y^U—f^ 
[0 0 3 5] ZZl-V. ^yi^=l>ha—7 7i!fimm>S:l 

>«asTS^igsn^. ^ajAii. iLMift^gpstt. il 

M«ia*ii|iS7UTi!S«*NHLFE«i5g^l S'vSlffi-r 

^^^gp 1 6 , >yx>v?> 1 7 \zmm-t^mi^ 

a, FEC^m^l 6iSJ:Wl-y'-^ >ifx.>i^>l 7 

«aaa5 9Cjii«t-^<h, ■r<\zFEc^m^i )\^- 
^mm\^^^)vwmw>9\zii\,'^x-^m.-t^> 

[0 0 3 6] '\'yyrJ>hP— ^7dtl LM«i§glH58'v 
■5^^P&B<7)MPLS/"«y«V hOS^-rfe, ffi-Tv'A'Ss/ 

4*= 16) t^O, 5'^;KD2 Olf-y hi:^W-LT2 
A\ivV(0'f—^ (ILMMlg^-) i:;i5:.S>o I LM«I 

ttScli®yP«yi't4J-fiJLTI LMCOtfe^SrSISif 

06 (A) \zmii\^x2m\z^m\.tim^<r>m^^-r> 

2 4 f-y h04^— <&mt*>y hi 2 4 -mk*-y hO:/D>y 

m^-i^tZ>. ^tc. me (B) , (C) \Z^f^oU 

2 ( 2 " + 2 ^^^"""^ X 6 4 0 0 0 
[0 0 3 9] m=2 OCDt^lzm^d^fSi^^:^^^ 

u« (i;^c, 2;^<ct^^^5^-:/;i'*fci^;tf/N*'f hT, ^ 
th2^;«;A'fh) J:oT, S7 0#«Kja;*^U 

tl«J:ti. ^^)ltXf]mm.mn<r)2 4\fy Y-^^=eU 
[0 0 4 0] ±E«3JT« 2 ^mo^'^^Um Lfc*^ $ 



(7) !RfM2 001-251351 

12 

ihm^^ni2'Amm^-:/)V8 3^mitt^, i-a^ 

mT'—z^)]^ 8 1 2 8 3 

•f— :^;i'8 2JC7'i?-bXT'5fcis6©5}t'f >^'»^-&-e* 
2?*Ctft§g5"-:/;W8 awl'i^ttiJtecONHLFEtft 

Pggpi 3Ti^ffl$*is#'f>^'©s^-e*s, i;*:. 2 

^«^*5^-:/;l'8 1 . 8 3«3p-1'>i7:fe)W;^^:'J 1 2rt 

m\zii^m^ti^. -?-ti^no7^-:/;P8 i> 8 3«. 0 

7fC5^-rJ:5fcSiJ><r©4*)a;*^U±tcB#. ^tlS^^: 
US: I LM«|^IS5 8C^tLTM>?<Jl3BE«r^c:<i:T|^^ 

[0 0 3 7] i;*:*t^x— :^;i'8 i«, 0 6 (b) ir^ 

■rJ;5lC2©m*j@©x>h'J$rfco. liliK:*;— H 3 T 
itS'jBl«E;S:A:'3 7'<;i/ (A;'3Eliias^*-&tf) S (l 6 
OOl^^H*) 6 4 0 0 offlicWfBf st^, =S-x>hg 
^2;^ h (16k'->N) OJl^-f >^'SX>hUrt^i: 
LTJ^O (2« 1 6*=6 5 5 3 6) . OSO, X>h 
USf*:«2 0m^<afc*d^, Ji?-f >5'ja:tt«;»C2 W 1 6* 
f<7 m^-C$>^. ILMtft«a58tt, 2 X 1 ;*:ii-Sim3S=^^— 
SrT HI^;^tLT:l^'f >^t&iM;*^ U 12±ttB7»m^ 
l^ft^fg^-T^'^PS 1 iCTi'-feXL. 2A-<hC0#'f> 

Ot^- :/ n y 47 -C <b 5 2 J*C^)^aim3S=^^- S iis^-r -5 

iJ' *^±fi: f -y h» , I LMt^i§ggP8«, ;i<D 
iK**^ KU-XtLT^-f >^'*&iW^^:U 1 2 Jiftfi*^ 
nfc2;*Ctft5S5=— :/;P8 3»C7':J7-fe;^L> NHLFElft 
SggPl 3-Cffiffl3FnS2m h®*'f ^^'S^S. ZLZ. 
T06 (C) fis^-rao, 2:;*:«^§g5=— -/JPS 3««:»c 
30 T6 4 0 0 o<ao-y-:^5^— :/;i'8 20*-&T«fig$n, 
:/;P8 2«2© (2 4-m) ^fi<OX>hiJ 

[0 0 3 8] :i^-1->-3/S:SJ#b;t I LM<ft§gB58tt« 
OJl?-f>^'i:. ^yy=i>hci — ^7i)^iE>§^m\^tcyjU 
^•y^Rt^->— '>->;^»#*NHLFEtftlgapi 3CSI 
m-r-2). ±fE(C*3tiT, m©<it*SH-r-l>;r I LM 

h ••• (iC 1 ) 

[0 0 4 1] m^itnmiz^^i-r?>m'^. i LMi^sg^ 

— & l)^j5^e)n;^*-CC!5n{@<D4)'ffltft^4^— , ^M'r— 

zr)i^im^^nA^x<Dn».<oitkm'r-zf)i\z^m 

\t. 2A^m^--:^)l^^iik^-t^tz»b<o^m^-<D±^ 
=¥-tLX, 2A^m^m^-it'rit'¥-tLxm^^<i 

n. ±&i^-tr&=¥-^^io-^tch<D^2'A^my'- 
yji^^mt^rzuixD^—ti^xm^^. k-i^(ktt 
50 i*>e>n*T?wsiS:) iftsg5=— :?^;i'«:*ftigL'T»e.na. 
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2 { (2 •''+64000 (2 •'2 + 

[0 0 4 2] ^m^-(n^mmwc^mm-r?>t, sc2© 

^-(DMv hi|S*^2!fefflt>T*Je)-S::i:T*MnIflEt? 

[0 0 4 3) ;^iCtCNHLFEtl3gfiPl 3tt, I LMtftSS 

gP 8 ^> Jl^-f > ^ i: i/iy '\ y i: > 7. #^ <£rS« 
■rat. SftLfcjj^-O^^SrT HWXtLT, NHLF 
E*&iW^t U 1 4{C7i7-feXL, i^«<!:LT5'^;i/^fP 

v'i, Jl?y:/0«iattNHLFElft5g«Pl 3T«5IS6-& 
[0 0 4 4) RIIMtC, NHL FElftSgSRl 3tt->A'\ 

[0 0 4 5] 011 ttMPL S/1^r-> h(C*ff ^^^JU 

«, NHLFElft^SPl 3d»e)§mUfcttl:'j*KtS«'l* 

•feX-r^dOl, 1 0 2) , i^*(i:LT7.-1'>;/5^4T 

'^€r->A'Sy^'»S»« (10 3) , Z.ai=f—9-7ilr- 
V<y hSrSl 2tC^-ro 's -j/ ^^^t&iW;* ^ U 1 5 ^.^ 

tr -> A >^ cS'ffif tc^ * na V- A >y 5^W|SC«/1 -fr V 
McJ:e.-r— JgTi&a, NHL FEtfefggPl SA^^m;*! 

$n-5>'A'\y ^sotttcj: oigisicT'';/ v'aL-rsi^-t. 
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n;^i:^|g7^-y;l/Sr«^^LT»?>naife*«, NHLF 

«. k;^i^Sim^+-®t'-y hi|iS:k j i:-r-5tS:2T 

+ 2''") } A-f h - (iC2) 

(NHLFE^^gPl 33i>e.§mbfc->A'\«y^Srm 
T) tCjiDDr-5 (1 0 4. 1 0 5) . hd^ 

/<7 -y^^jciitti^n-s (106) , 'im.tmi-t^t.v^yv 

•7yn>hP-9 7 C^ifLTjgm-ra (10 7). z.<r> 
7^— 5':?*— V-;; hSr0 1 3 trS^-r. :^43. ^'^JUMa 

[0 0 4 6] ij^V^T F E C^mU 1 6 <*: Jl^-^^^" >yx 
>v'>i 7CDi!if^(c-:3ViTi5ieg-rs. FEC4J-31gP16 
«'\-;/y3> hn — 7*ie I P'N-i'^^. TCP/UD 

V— X 7 H 7 — K <t T C P ^ iS'tf^) y — 
XtJ^— ;WH*i!|#5tcDffiS:jtoTti.2)a:# (FE 
C3i-a^fr*tV5/g^) IC, -^-O I P/l-^-y h*MPL S 

:^*Kit«'J«'f *(rifi©MPLSi:l^«lw7'<;i/ 
ffiaagdt^ytJ'^l&iW^^U i 5*»^lH:'j:arKiSffiift 

30 Wt. Y'EQ^Wm\<o\t.^^-H'&fkm.it-^>if> MPL 
S|t1t«. ->A^yfr&. '>-ir>7.m^ 

v'gRl 8CSI«-r-6. ^-v'lKl 8*^e. 

«FEC^«gpi etcMLSM-f 

[0 0 4 7] >{fJi>yf>l 7U^yy:n>h 

o — 7 7 55ie)V'-y>x#^. IP^yy^^mV. I 
p/\.y^cfjcoxX^W ^— ->3 >7 ]fUXA^iE>)l—y^-{ 

40 ^-5-©t)C0. FEC4J-sa5i 6-eW^;5:Ul:'3:^K«^5}? 

'r>^^*ift5e$ti;^cA^ofc«^tc^ffl$na) *»t. 

®i 8*»&«;i/-5^-f>i/'x>5;>i 7ic«L§m'r^ 

sm;'3::^l^1»««, i p;i'-7^>f >yMafcj;afe©-e 
feo. FEC4i-aa5i 6T*fr*ivy5^-a-r»cm;b:^8& 

■5 = 

CO 0 4 8] -T-v^apl Btt. FEC^J-SSl 6i:;P— 
f<7 ^-dJ^X^i^^l 7<0«®*#JSfiJC-7-i?bT (fc/lf 



[0 0 4 9] 01 5«i pniryb\ztfr^y^)mm 

-i^mi 8*>6.S«bfc1S« (014) 

ifimm-c&tnt. mij:^&mm^'f >^i:m^-^x^y ^ 

*«Ii*©MPLS/ty-> h®«!iatR«llC#« (2 0 
1, 202, 204, 205) , $?>tC, MPLSffclfif 

A'\y5^*rtaP«Jt'\.;/ytLTf^fiK-r-5 (2 0 6, 2 
0 7) . IIJIT. •7'y->ilf >y h*<Si:r>TV»;S:H«^lC 

(2 0 8) . -^ry^^W^d^ilS&Tfena, 's-y^^^SI&iW 

8*^^§«Lfcaa:^]:^gSif^w^»-*ji»pl< (2 0 3) , 

ijsss'N-yynx-p-^jcjiim-r^ (2 0 9) . CCD 

tt7'^;i'MSi6R9>&^*«&^fr4. «asi^T», 

e. « 5 '^ji'ja^isp 9 c** b sm-Y 4^ - t^^jum^ ic j: « 
m!mmmii^im.^n^. 30 

[0 0 5 0] ^IC. MPL SA^r.y h, IP/^dryhW 

D— 7 7 ©f!jf^JcM-r-5feOT?*-5. ^y^'a^hD — 
7 7tt7'^;PfflaSP9*^e.SmLfc5*-^' (013) 
HL, ->-^^>;:?.S^*Rg^L( 3 0 1, 3 0 2) . K 

^fs/i'^-y h*iMPLs/iy>y hTS.nii, ^'^)vm 

f^«^CD5p-y7'fcf>y hS:#R8-r^ (3 0 3, 3 0 4) , 

5feP®->A'\'y5'*5i^>y7'-rs (3 0 40 
5) , i^*, JS$nfc^-y^5^-^*mPL SA.yyT 

$.n«. I LMt^ifgsus^, I Px— ^-e$.n«FEc 
y^-*fm^i&mL-xvm^^m-r^ ooe, 30 

7, 3 0 8) . CCOfiS, fcbA*-y77n>hD — 55*> 

3 0 4ic*3iiT, ■i^v:f^mfi^%i&-^nx^^ts.^^z. 

•yi'^ffti (3 0 9) , (NHL FElfeSSSRl 3T) :^ 5<7 
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^•yT'A^IISS^nfc/lir.y htt. LT life's -y^x 

A-5 (3 10) . 7'<y->;i.fcf-y hwg^x-yi'SrfT 

5 (3 11) . 3 0 3Ti)^lKUfc I P/"«^r«/ h 

fe::(7)Ma*MPL S/^y>y hil^eUCSIig-ra (3 1 
1) . ^>y->3.tf>y h*iW?aT&-5J^-&tC«, v'A'Ni/ 
(MPLSCDtt^iTtt, -a{rl!M|!c->A'Syy07' 
•yv-i^iW^gT**) *«}$LTl»fc's-y^5^— ^'C05fe 
fflfCii»n-r-2> (3 12) . e-lJiT'\y:5^3>hP-^7 

0, Ui:0®/ty>y hCD— ii©/t-f T'^'f >«!ia©*|T 

[0 0 5 1] ^Tro'\>y^J!ia^*l7Lfe's>yyn> h 
u-7 7 14, MfrL.fcrt6R«j$^-yy2r, A'-y7T>*^r 
•J 6*o^^A^-;/ h©5tMSP^lcS*LT±#€rMa-r 
S (3 13) . CinttM-y7Tn>hD— 7 5*i^»|l) 
lrSttffi-pfcA*-y:7r«5t^T h'WXSrffll^TS^Sg^n 
■5. '\-yya>hD-5 7«*^lC. MaA^llTLfen 

o»;:a»-rs (3 14). 

[0 0 5 21 )iaJS:Sttit7;t'7— >^X>v> 1 

oa, V— '^>x##(r«its-r^Ji^'r >iS'^«s:fflv»T 

Ay77>^:U 63j>^/^^r.y h^K^^WbT, X-f -y^ 
JC^*J*:;-r€)/iy>y h*iA*>y7r^^U 6JCt&*S;^nTli 

sffig (jj^-f >5'i»«) tt, * ^*ii;«e)A* 5*7 7:3 >h 

P— 7 5*»6S«LT*5<. 

[0 0 5 3] Air>y hcDX'f •y^4'v©(Ea|)5tijijfTr-5 
t, Ay>y hO->— •^>XS^«r/N'-y-7TrJ> hP— 5 
S'sjl^ai-r-S. A'«y 7r P> hP-7 SttSftLfev'- 
^r ^Xft^O/l h b T life A -y 7 r ^ ^ U * 

MScb, *ffifflA--y7TUx h(ciijn-rs. et±T, - 

[0 0 5 4] — li«iaatC*JliT'\>yy3> hP— 7 7 
«, A-f y^-f >iaa*«ll«fe^nTliSA'y-y h»C5's 
>y y 43 J; V— > X #^ © §5 tC^j^ L T V i ^ 

r 3 > h P— 7 5 *ie)'\'y i^*S«-r« i-f U > 

Sgt%^-r-5i:fi^Jt'\-yyi8:*tiittb, Mfil^SATb 
c:©tirA-y7Tn>hD— 7 S'sgi 

VZ-f^Z.t.VZii'oX. ;^y7rP>hP — 95*ie>Ofr 
S'\<yyO§«*<$ifrS. C©«^. A'-y7rP>h 

p— 7 5 tt's >y ^''n > h p— 7 7 di 6 ©-f ^— :/Jl'«^ 

•t)^Ti77--< T/Cfi^S-Cs-yyW^^r^i^-r^d^, Ay 
7 r n > h P-7 5 Wgi5<D'\-y U 
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7*^e I 'LW^^u^fi.ayz.m.m^n^^v^'T- 

^'©jtffiWRitt. ILM<ftSS»8, FEC^fHSRie, 
[0 0 5 5] Z^' 

[0 0 5 61 ®2 0«!l*«, I LM€^Sg3Sf S;*^:U« 

•r-5lil<i*-Hw«^tc(ii 6^^oniiTtc;*a;itT 

Wikf^^—c^yf-v Mitt. X-nMWMLliWLWr^<r>:f3mz 
[0 0 5 7] ^3 <D?ailtt, M P L S i: I P <DM*»Ja 

a7!i^3a^Mtc:iK^$n.5::tT*-5. -^-caffitt. 's-;/ 

^aattMPLSfflt, I Pffl(C2 5^iK(r^J-*mTti^ 

CS®c9ffl*;^ift?«] 40 

[01] *%M®i|]ligOJg^trd^*^SLSR<oyD>;/i7 

[0 3] 1tl^lHli^*^e.A;'3$n^ I P, MPLS/I^ry 
[041 ;";y77:3>hP— 7**'^2'^'3>^P— 5C 
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[05] '\«;/ya>hP-^*M LMtfe^SP'^STx- 
[06] I LM«ifgffl5Tfieffl$n5lil§g=^^-©SiWS-C 

[08] NHLFEtft^S|5*^NHLFE»lW>^^U*>'S 
[0 9] 0 8(Dx'-^^*<O'^^;W}*f^tS«<^i*3MS:^t* 

0T&^o 

[011] ^^;i/«!iaSB<^MPL S/^^ry h5!ia<^):7D 
[012] ^^;i/fi!lS6S*^'\*yy«»iW^^U7&^6»^ 
[013] ^^;i/l5Q:agR7^^^iyy=i>hD-^'\j3l«'r 
[0 14] v-s^ffl*^^'<;i/«iaSR'^ffi:^'rs7'-:$^<^ 
[0 15] 'y^)V9!iMW^<DlFn^v h9!m<Dyu—^ 
[016] ^yfru>hu—^ffi. ^^;i/j!!iaSB:d^e># 

I- LSR 

I I- CPU 

1 2-5l^<>^t&*^;^^U 
1 3-NHLFE«^«6P 
1 4-NHLFEt&«^^^U 
1 5-'\>yi$r^t&*ftpt^U 
1 6-FEC4^a8R 
1 7-;P-5=->r >i^X>v?> 
1 vgP 
1 
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